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^-oh ssr^-rs^-y =f^^i^^t^-y =* (x&&v) w-^r^n') t 

~20, * L<»3~10 <DjgJRr*—'7/U*X2 7Vl"¥/K rfrH&K^— ^/l^n 
20 ^(D R 14 ^-H ^ (Xi^P) (^-df^^W>-)^fcfi-CH3-efe6 

<u ^-y =^ om^y) (^^T/^w^)0^^©fc&^§i^m^^^-r 

25 -«5£ (3 c) m^$ax*«tttt4MtW:; BuiE-j^ (2 a) -e*$tt5^ 
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a^©^** • kjs (1) mm&mm# i ?<D&&.} (1995 ^ s *mm 

TIB— ^ (3 d) 

R^-CH-^^-ChV^-CH— CH 2 — 0-/CH— GH2-0V-C— Rf 2 /ojN 

Rf 2 — C-/0— CH 2 -CH\-0— CH 2 — 



■c-/o— ch 2 -ch\-< 



(fe^HO / n t LT 0 . 1 ~ 1 0 <Dmm\Z& 5„ 

z>mmz&*)ffi%.*±ji,mg (e*t tcmcj tv^) ^ftsri^ts,, 
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5 TiB-fl$5£ (4) 



r 2 2 &w-t-3 ^ t *mmk-fz> 0 
ytm^ymm^s^m r 22 «3 o 0™ ^±(D^m^(of^^m(om^^v - 

— ( 4 ) ip<D R i~3 or/^/vS> fc i: x.f3^ 3vK 

*{£Sr^U -=e<E>i£3! Lintel ~1 0 O, #£U<tel 0~5 O^feS,, 
R 21 «^a^/^g|^ttS R 22 T*feS^ *fcfi-R 23 S. ^iT* R 23 te7KSts 

20 Sfcif. 7VI^#>^ N h^r^> ^h=3r^ ^n^^r^ ^h^^ 

^fcliT/W^^S. fci:x.fit'=/K Ty^S&^s ^f^bT^Wtg 

(2a) t*^ £ ^- y ^ w -< ^^>^*^* tz.\-tn^m^ -oh s&^-rs 
/v^^fc^^ ^mgtm.t zRj&zitz ^ tizzy mm-rz - <b asx-# 
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■yfjrV =£$-W7j >-(DM-£-fcfe, 3 0 Onra ^m^M^fD^^m^ <fc Z>U% 

*&W(D$g3<Dmm i &wwn, ria-^ (5) 



R 22 /R— CH 2 



2-CH— /-CH 2 — CHV— CH 2 ^-0— C-V- 
R \ R /n-i \ 0/ q 



-C-V-R 22 /R 21 



CHs— CH-^- CH 2 — CH\— CH 2 -/-0— C 
R \ R /n-l \ 



11 ] 

0/ 



Q _| 



(5) 



■R 22 ^ 



7 a JUf—X* y Y Ufc 3 O Onm &±.<DmmtW£.m% UX^fi^^iirS - £ 

fc^fiT LT^Srl^* LfciL 3 0 0 nm ±.<D^^%Wi^m^t Ltr ^ y y V 
$-y Jt^7^ ^^m^^^r-CMit-rSi t hX%Z> 0 

roi#fit 3 o onm ^m^m^m^n^tt ^> ^ frzwumm-tz 
7 4 ^*ft±x% z><DX\ y-v-jf/utfy^—b i,xmmx%z> 0 
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TIB-^ (6) 



HO— C— CH— CH2— CH 
— H 2 C -O-C— CH 2 R 
0 



0 




0 
II 

CH 2 -CH-CH 2 -CH-C— OH 



(6) 



0 



L 



H 2 C— CH 




0 — 



^<^m^«ft5ia— (2b) fi^5i*s-7wyftt!J^w7^ 

S (OL-MA) fc N huIB-^ (2 a) T^^tvSi^^ t Ko # P =* 

^-l/^xT^ (0L-0H) ^tr^^^/H^^fc OL-MA £ OL-OH ^^S^IE?!! 

HulB^^O R *5 <t R 3 1 te-esvetaii^ b-C^^ 1-3 £ 

Sr^i- C n&itfmtel—l 0 0. 0*b<f*l 0~5 0"e;fc£ o 
OL-MA :/u>y^£ OL-OH 7ny^©t!)^tV7^yitt, |^— T'&^&o 

*>pi— ©^-y =f^-i^^^f ^m^-t^v ^w/tp =f^a t°i^ 
v*m^, r *5J:tj? R ai ©v^na»— ##*^A'*c*>tK mjj&?^~si'X&> 

(D^n 5/^ Jtfi^fi^n y^m\Z^^T^^^ir^ Zbfrhs OL-MA *5£ 
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X$ OL-OH K H X*M7k&mx* £\ V 1M 2 /H4 Sr^-T 5 o 

^*/l^:/^£>#£-R- W^^flfc^T? OL-MA £ OL-OH £: 5 ^ £ 

TI5-^ (7) 



^C— CH— CH 2 — CH-/cH 2 -ChVcH2-CH-CH 2 -CH-C^ 
— NC_ JL. I I I I J^N— i 

R \ R/„-2 R 



0 

II 



0 

II 



*C— CH 2 

II 

0 



CH 2 -C 

II 

0 



r h s*\ 

H 2 cCc— Si-fO— Si— 4- 
CH 3 \ Wfc. 



C C H 2< 
h-l 



(7) 



-N 



10 ^«UvW ^ K^fcj&5. 

fltfflB— JttsS (7) T?«$tt5^/l^^ny>*fi^#:tt % R #£33HRl 

n#l~100, 0* L<(ilO~5 0-efe5^-y ^tV7^ -%<Dmf 
20 lO-SOC^y^^i/adrfyi^fe/iS, Prfe^ ^ h te^ 5: KS^Sr 
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B&IB-^ (2 b) T'^£*L5M*«2^W^b£frfc;a-]; s^l^w ^b^ 
TIB— (8) 



H 2 N 



-H 2 cC c — Si-fO— Si— f-C c H 2 c-NH 2 
CH 3 \ CH3A-1 



(8) 



TI3-^ (9) 



0 
II 

HO- C— CH— CH 2 — CH- CH 2 
HN— C— CH 2 R 
0 



(CH-CH^Q 



0 

CH-CH 2 -CH-C— OH 
I 

CH 2 ~C NH- 

II 
0 



^ H 2c Cc 



CH 3 / CH 3 \ 
Si-f0-Si-4-C c H 2 c- 
CH3 \ CH3/ h-i 



(9) 



•NH— 



5 m^^^^rS^O^^^i-SrirdST'^Sc £fc. 75 Ki 
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M^^-5x^^ g y^nvf^77 (OT TGPCj ii" 

ft&Etem^ ftTaE<Dt$&&&&vxnmt£&m (ir. nmr#) 

§a»^**»iR^^^ h/K CBTF TNMRj ir-TS) ^T^^rs^i:^ 

io witg-efcSo 0&*.fc£x — «5«: (3 c) x*m£foz>*y ^^u^<d i r^^v^t, 

< !RJtZ&& £ s ^ ^^Sll £ U 7 ^ v^©»ig LiC n 33 £ 

20 H«J 

umi i y y^s&wrsa-y ^tv7^ ^ 

H»J l-l *St^UfyMft5tP ^(l-^» 
zp77^3}-7^y^^f • Ttfy (m;^:P2ooo % 

^(#0iSl) 1. Og Sr^U #&2mmHg ^iffUTN 2 ftU &V^N 2 ii^TF 
£3 7 0 o C^*BiiLfc e ffit£ftl$RI& 3 0^> 4 5£\ 6 0^, 9 0#\ 120 
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$h 1 5 0 <fc X* 1 8 0 #lE|HSE U KJS^#Tt?^ Lfc*KBfife5>Sr* n a 

l£^&®3l^iiLT|elJiXU ^ff^$iirfc 0 
5 HUlXbfc^^^©#^®iK^^^ hfr (IR^ h^) fei^H- 

$ b^W4^Hi© 13 C-NMR7^ WWi^JB^—JJ ^^*5J:tK^fP 
10 ^g<D#*E£:^U f»^»^«jdSfl«rlB-«^:( 1 ) T-t$ix5M» 

^=i9 9*^aE^3<ri-S*P =^(l-^^)i:S«fB-^ (2) 

15 ff^^^-J;!? 1.5 3~1.7 5oF B l-e^k;L/co 13 C-NMRW h/l'S: 

in 3 ^ frMmmfczz f TVD ^e<D^bSrEi 4 ^-r,, 

f&ftffi£.mM<DG P C ft, ifc¥i&#^fi: (Mn) *5 J; tf&^ttM&OSMK* (Mw/ 
Mn) t&&ftffimffl<DUT&te £ \) ftJfifcHKT U MnlilOOO Kl, Mw/Mn li 1 . 
8 * t *m b/c D ^P^-iSMn 33j;TJ«Mw/ , Mn (D^fbSrE! 5 ^ 

20 5**$-. 

AliMt&Sf^^l- P2000 £|faaS-T?fcofc 0 ^^^iSDSCft^Srllieie:, 

25 H»Jl-2 K-*iffi^=y^^£^^^lx^^-^-(SD) N by-r-(ST) 

^y^^i/^^r^ 3 7ott'3«^?Lt> ^s^yf^i^f 

-e— (SD)*;<fct*h y -v— (ST)^^H j ett2 Owtl 3 Owt%©W 
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mmm 1-3 j^^t^ y fyittt y t° 1^ (ipp-vd) 

^^^ft (Mn) #1 1 1 X 1 0\ Mw/Mn^8. 3 9 <£>T-f y 
• tfy 7u\?U^ (mm :mr:rr = 98:l:l) OiKMimK^M 
fc±5#35£=j&&a>&&Sx B3fc^te:<k*K ^¥^^fi (Mn) tfU.4 3x 
5 10 3 N Mw/Mn^ 1.11 <D^mtt©M*Sf - y 'TlsW&^Hr V =f^n tf 
W>-(iPP-VD)^r#fc 0 

mi^j 2 tr= y f^-mm^<o t k» 3->/wk 

HJgt&J 2-1 pjmSS - OH S tr^i- 5 * y =* ~? n fc° U > (iPP-OH) 
10 ffMn 1 . 6 6 X 1 0 3 (n =39. 5), ^t&Mir/Mn 1.35. 1 rSH^fc V <D$i, 

m\?~ v ^^-m.ifc&m (f TVD ) i.eeo^y ^ ^-s^^M^^-r 

S^y ^ot'v^fh7t Kn^^CTHF^fc^HK*-^ Tfr^ltfTHF 

^x^m^t-r h y v ^mwas ^mm^m^mm lt*s^ y r^- 

15 M^^r^b, P^SiSKi-OH S^^r-TS^-y K°u>> iPP-OH Sri^&L 

fee 

mmm 2-2 ji-^-oh s^w^ ^ v (sd-oh) *5 £ xt 

h y (ST-OH) 

mmm 1 - 2 -e# e> n fc;t m« ^ y T^s-^r* ^ ^ ^ - (sd) & «t ^ 

20 h y ^—(SDO^rtt^n^^THF^^^U **7^THFffr-THFf 

SD ST ^»©THFMC, ii^b7K#7K> frmfcl-h y ^Ml*:. 

i&^5 0tf2 Cm^S^;*-^ >t-^-0H S-g-^^^^^-f^— (SD-OH) *5 
£tf h y (ST-OH) §:#fc 0 
25 #b*bfc SD-OH <£> I WW±* SD OO^tf n y X^^S"^ 1 

6 5 0&£Vt8 9 Scm-^iff^^lK^^b, 3 4 0 0 cm" 1 -OH m&&<D 

T'v— vteykm^mnfro ^fc^-NMR^^^ i^-m. ^sd^^ss. 

0~5. 5ppm #3fi^^^-y^VSl-lBH^6^^/^n5^^^U, 
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3. 5~4. Oppm ttSE^fc Kn ^^;HIP!^^ ^Vy^S^tS e/^^gtl 

mmm 2-3 m*^-oh m^m* y n tr 1/ ^ (ipp-oh) - 2 
njfeM 1 - 3 T?#6>n/tM*4B^ y ^^m^ma-v tr i^app-vD) & 

5 THFfl^t$t % BH 3 -THFifr -THFi»lTU ^^#IS 
\fVy (iPP-OH) - 2 £r#fc 0 

^JfiM 2-4 M*$S^-0H m&ft-t-Z* V *-?n t° l^(iPPv-OH) 

1.43x10% #^fi#*J©£«£ 1.11 OM*S^= y T^S^f^ 
at , l/y-tDaV-(n = 3 4)^Tb7t Fn77^ (THF) tC^ft^^rfc 
B H 3 • THF^THFM^iTU^^yfyS^f7'Dt' 

15 fti7Klft7k£r?tt LTM*i£o P 7* ^Srglft U M*$&-t Kb ^^S^^ 

yrfT'PtVy (iPPv-OH) Ufc 0 

2- 5 j^^lC-OH S^^-f-S^- y =?7*d fc o lx>-(sPPv-0H) 

^1^*4. 8 4x1 O 3 (tfVX^U^&m. ^Ft^t©^Ml. 4 3, — # 
20 ^^fd5om^tf^y^^5p^#:(f TVD )^ji. 7 3©^^^^^^*^ 
7°PtVy-ty^v^fh7tKD77^ (THF) fc$Hfe£*fctf>K: % B 
H 3 • THF^OTHFTOiTUM^UryS^PtW • 

25 hf V ^ (sPPv-OH) Lfc 

him 3 ^t^y^-fi^c^ Kyft 

3- 1 yW Wb^- y =f(l (l-PB-MA) 

BUfBHWJ 1-1 TitkfrfcMn tf* 3 O O O <D3Hiffi¥~ ]) 7* ^m&filr % * y 
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&1/1 0/0. 5tU Kp^7^ Vi^^^*3V^^m^#ffl^T 

5 ±S3"T?#fc;ft//fcRj££j&»© I h/W*. ig^f*® U ^f^m^-T 

=f(l-^>^) (l-PB-MA) ^fc5£fca*aMR$*x;fc. *«^W^*P =J(1 
. --fy-^) (l-PB-MA) (D I R*^ h/ls&M 1 ■FtC^t". 
10 » 3-2 jfcig-e W Wb^-y dt-?u fc° W^(iPP-MA) - 1 

D K" l^/fciyfc^ W ^/v^^/l^t Kb dr-> b /Uoc^ (BHT) ^1/42/1. 
6 8 <D^-/Wfc-t^# t Kot7^ V^JK^s 19 0 c Ctr 2 4 #WRB**fc. 

15 -MA&#fc 0 

Hlfe^l 3-3 5KJg*e W ^b^" U If Vi/ (iPP-MA) 

1600 (n=38), MSMw/Mn 1.73, tf = V T'^~m£^Wt 

(f TVD ) 1. 7 8<DffimMvr~V7 s >&&t:*i'tZ>*V =f^nt°V r V>'*i7K^ W 
20 • m^B5it^J«D^-/vJt;Sr l/4 2/l.6 8tU ^t#*#H^Ts 7 s * P 

*smm*X-l 9 0 , CK:2 4i#|BH|MMM*b-CR*S**fc. KJ&ifcTSU S^Sr 

iff Sjl IT v yft t y =?/n tf l/> (iPP-MA) &ntc 0 

25 mmm 4-1 mm&'<~- ^^am r^^^^r v ^-fn tr u-y app-DRF8) 

g&l5H2i£M 2-1 XSf& bfc iPP-OH- 1 £ n-CgFj 7 C00H(RF8) i: Sr h/^^ 
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£.J$M0<D I R*^ f^WCf± x WM iPP-OH <DX^<* hyWcS8&&*t5-0H m 

5»rfc*tr— ^as»«>fe*t5 c ti>>b, ±&totz&m-aa m& n-c 8 F 17 

5 C00H(RF8)^^^^7Wb$tbfcM5K®^^-^/^nT/^/V-S-^ : ^*^-y rf^pfc'U 
^(iPP-DRF8)-Cfe5wi:^^$tlfc„ £fc> J H-NMR^^ f/Ufc'it; 
13 C-NMRX^ iPP— DRF8-C*fc5rt^Ufc 0 

&m bfc iPP-OH *3«fcTJ*&J& Lfc iPP-DRF8 <D I R*^ b/l^^El 9 ^ 1 H- 
NMRX^^ h/t'&S 1 Ofc^o JiTJ^C — NMRX^^ f^^rEl 1 1 i£7jk-f- 0 
io UliS^J 4-2 4 jfeSg^— ^ /v^- a T/^^/w^^^- y=r^Pt°vy 

(iPP-TCRF8) 

HJfc^iJ 3-2 Ufc iPP-MA- 1 £ ^:<£>;*7/Wsj?~/V 1 ^ t) 3 fa^)V<D 

n-C 8 F 17 CH 2 0H(CRF8) b& hAocViftHfc*f\ f&Bt Up- hA'=>l'XA'ftl>'tiL 

»©IR^ JvWc«\ m iPP-MA £9^^ hMzMibblnZMfc-? 

CsFi 7 CH 2 0H(CRF8) X'^XTMt £ ftfc 4 7 /Vim T/^^m^^ V 
20 t°Vi/(iPP-TCRF8)-e$)5^^^?ftM^^fc 0 'H-NMR^ 

:}3<fctK 13 C-NMR^^ h/^h iPP-TCRF8-C$>SCli:?r^bfc 0 

Lfc iPP-MA- 1 *3 .fclf&JSfeLfc. iPP-TCRF8 (2 I R*^ Wu£rEI 1 2 
13 C-NMRW h/l^EU 3^*3^:1^ iPP-TCRF8 O'H-NMR^ \>;V 

*m 1 4 ^^fo 

25 JU£0!l4-3 25fc«8>*— 7;l/±P7;^;Vitft!) =f^n 

(iPP— DCRF8) 

4-3-1 : »J4- 2 OS^I^ hAoc^JcftfcT^Vlf^SHse/B 



■1 
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.4-3-2 : RJfc^t&K^^^&WJB U> iPP-MA- 1 <D*/V$^-jV 1 m^tz. 
V 2fe*/ls<D n-C 8 F a 7 CH 2 0H(CRF8) bfc£W3\ HJSM A~2b ^MfcR 

4-3-3 : ±154-3-1 \Z&^X3mffitS^fcJfcl%<Dffi&&ftfrfd:fr^fr 

5 ^ t &m^m, 4 - 3 - 1 1 mmz.fcj&&mw. l*: 0 
fcfoif£%z%mMm 4-2 ©^m ^*^i ksh-. 



m i 





^ 3£ 




CRF8/iPP-MA 




(hr) 


mol/mol 


(%) 


4-2 




6 


12 


100.0 


4 — 3—1 




6 


12 


65. 5 


4-3 — 2 




6 


2 


19. 3 


4-3-3 




6 


12 


9.6 



^JSM 4-4 Jf n T/vdr/^-^^r^- y =f ^ v 

15 (SD-PEO-Rf ) *5 «fc t£ (ST-PEO-Rf ) 

y (st-oh) t \ M^m^m b ttt h y * h * v k- ^ * j —j^mm. m 
mb^xmmv^^nw^ not, m.mm-mn.Txnm^um\^^h, 

20 vy^^K(EO)lrlTU -etv-etb SD-PEO— 1 , SD-PEO- 2*5 J: IF ST-PEO 

^2^(D^m^^tfefCo 
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m 2 









i& ^ 


Mn (Mw/Mn) 




S-OH 


EO 


(wt») 


ZfWVi- : EO 


SD-PEO-l 


5. Og 


5. Og 


1 : 5 


40 


480 (1. 13) 


2 : 5 


SD-PEO-2 


5. Og 


10. 5g 


1 : 10 


61 


930(1. 11) 


2:17 


ST-PEO 


5. Og. 


5. Og 


1 : 7 


73 


970 (. 15) 


3:29 



Q-f-l/Zf/WG P CS!l^^«t 9 > SD-PEO— 1 N SD-PEO— 2 :£«fct£ ST-PEO ©V^f 

ftteSsvvf^ (SD-OH*3j:t*ST-0H) i:tb^ N <^S^ii^:bfer t 

5 » 0 fc o 

SD-PEO- 1 -ete. Mn : 1 5 O Oftifi, Mn : 4 O O f+a£*3 ^.XfWM<D SD-H £ 
ttbtlSMn : 2 2 O ttig^HJ tT— * ifiWJtliHo Mn : 1 5 0 0 #55*5 £ 
Mn : 4 O Off55©«ffitr— ^ P ^/HG P CT?^gtbs IRW h 
^T?«3fi»«fbfc3ie^ Mn : 1 5 0 OttiSSDmm V—* b V t?J»* h*is 

io v<ommt isxm^tc* * ; — /kz>-oh ssthhm^ t peo y 

■r— s Mn : 4 0 0#i£<D^t±J t°— 2 £ SD-PEO ir^tJ^T?# 5 C 

SD-PEO— 2 iC^oV^X t> Mn : 2 8 O 0#5fi^ PEO tf^E-tf y A M 
n : 9 0 Ofta£t' SD-PEO, Mn : 2 2 0#5fi^ SD-OH ©f- 

15 ST-PEO Kl:lbM^-Ct>l^$lfc> Mn : 9 7 0#i£^ ST-PEO, Mn : 3 2 0#55K: 

ST-OH <D \?—# aS5Ut N ftffiffiM bfc 0 

£fc N PEO Tfs^r/Ky-^— N SD-PEO- 1 I b/HHBJ£H: i «9 N SD-PEO 

-l^^sv^T, peo &^tfy^—tnzbft%t°~?%ftf£\^xffiffi\^tilgi^ 

iio ocm-^iEfD^—^/uiig&te&m^zwwiimmzmgtv, 1 s o o~2 

20 0 0 Ocm-'f+ifiO^^l/^^-^y h (OV ^~S^\Zf&mi-&»&1&<Z>WP&M$> h 
tlZo SD-PEO- 1 t^Zbn%¥—?&ftM\^XfmfVtc%i%:X'^ 1 1 

0 0cm- 1 #ifi©^--^7^#^H-r5®llX^^l^^fcy^ 1 U 1800~200 
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0 cm - ^afi©* \s ^=l~ yb<D 7 x.-^WzMWr S ^^(OWPitMib btiti: 
^ofCo £fc N SD-PEO- 2 *5<fcTJ* ST-PEO (ZlfeV^^PI^^^^b^So 

m 1 5 SD-PEO- l^'H-NMR^^ b^^to 1 • 5 ~ 3ppm tti&Z.^ 
Uy*S-?—=t-~iy h^flgJ^fclSH-rS^^vK 3. 5ppm f+jfi^— r/V^ 
^©|©^fu^;-7-^ 5 ' M^Ht5^^t/K 7ppm 

^y^— cx- bv^^mtemm-tzi/?-}-^ 3. 5~4p P m nmz. EO ^E-y-^ 

b : EO *tj -?—=3-~ y y <D*r/H3.&it 2 : 5 o fc 0 SD-PEO- 2 *5 «fc T>* 

st-peo masv^T^x sD-PEo- 1 tmmvi&zktimbzi, ttif^o^fi'^y 

h : EO ^E-y-^— rL^y h (D^Jl'ffl.J&lkfe^ SD-PEO— 2 2 : 1 7. 
ST-PEO fc£3 : 2 9-efcofc„ &±<DZtfrb, tilt Z. b& 

^Ufc#*«^#<D7K^fc^2rl 0" 4 (g/L) ~0. 5 (g/L) ©fegfcft 

(«o m&mmffimtjm-cBvp-z) &m^xmfevft 0 

mi 6\t&&n&#7k&i&mz£%mmm*<Dmmfc&&&^^it a 

frVvfiM-^Tfc, M^i^f5j:o^ *S«;*mife>U SD-PEO- 1 T* 
teO. 3g/U SD-PEO- 2 X\t 0 . 2g/U ST-PEO XfeO. 1 g/L mRS^-feyl/SI 
^ (CMC) <D&&&mWX*%tc 0 a^Uls* S -v-^—y b&mWkXfr% SD- 
PEO— 1 £ SD-PEO- 2 SrJfctfc-f-S i: % 1 &^-*?<0 EO 3.=- $/ h t> <D\Z b*i&M 

b^m^Jti^^aS^> SD-PEO- 2 £ ST-PEO Srit^-rS i!> JX^l^aLny btfS 
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SU »ftJ3tetcft^« (DLS7000serie S> jlMM* (80 £D £rffl^-C$J^bfc„ 

MCBHPMftSa«JiiB-t"«. ##fi^fteM^*©5*/i'©W*a*tt* SD-PEO- 
1 fit#?J 1 4 0 nm N SD-PEO- 2 {i^J 7 0 nra. ST-PEO 1 3 O nm X*h 9 N 
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